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(54) SHAPE MEASURING INSTRUMENT 

(57)Abstract: vo 
PURPOSE: To provide a shape measuring instrument 
which can easily and accurately position a 
measurement target, and perform an accurate 
measurement. 

CONSTITUTION: A shape measuring instrument 10 
for measuring the shape of a measurement target with 
a ridge is provided with a tentative measurement 
means 51 for tentatively measuring the attitude of the 
measurement target, an operation means 52 for 
calculating an error for the reference attitude of an 
attitude of the measurement target based on a 
measurement result by the tentative measurement 
means 51, and an attitude control means 53 for 
correcting the attitude of the measurement target by 
operating a drive means 40 based on the operation 
means by the operation means 52, thus automatically I 1 
positioning the measurement target and then ^ 
performing an official measurement using a detector >o imi4» 

24 by an official measurement means 54. 
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mwnii «»ewT«as£#**swrs£J3 

^®>£. C©£tt^aK:J:D3a*anfcMEa£*MM& 

©»ttaje*fT3tftu«£. znzcDjim^&t&mm 
t . z. ©»j£^a «t * a£«% f- a t?^T MiBiite 

at. CO«»¥Rf-J:«ai«S*J:atJt»TM8aB«) 

3M&£$f£ uxiwEajs** **©»»* mtmmgmz 
miE-rzgmm^&t. mftmmmmzmiEisnrzift 

Eaj62*ft*»©»ttajfc£ffiE*ai«K:«k O fr 5 #ajs 

[»*3«2] ma* i KE*bfc»ttaj£«K:*s^ 

T. iWE<KS!te^a«'>&< £t>n*£t±©**JRT& 

#m-r * - i **M*i-rs»«a:e«. 

ffl!l^«[c*3^T. MEKSMtS. KrEaWHJfe^acJ: 

t s nfe xw^isjfca&rr £ z $fc&fa \zm-o 
LT«rE^*as«iia*-e-*«Eia* 
i»Ex«i*ifli*«kzxwEz«i*fft)K:»bT*n-e 

«f^a*»»*-a-*»»*«a:, MEYifc^tctfrtas: 

[0 0 0 1] 

[£*±©fiJJB#»J #fg0Jte, ft£a£-t>iraa£* 

[0 0 0 2] 

fie*,*: mvtm&m&miTPmi&ft* 
©ft s a « » * ^ ttttffajt k it . a£ 
» (*a«*ff5»©is») (c^iel, as****©*: 

[0 0 0 3] 

nsE-eajeMJWfecsei^ctfiEjWTteti*©-?. 



"Sit. 

[0 0 0 4] #fgBJ3©BW«, a£ttfttt©&Bft«>$ 

05 [0 0 0 5] 

fe©T*-5. Hewlett, *»iB©»tt«je«tt, a» 

10 afc± 0X#3ttfcffiEa£#**©#ttaj£«fr3|fc 
unsostfif^aitfttbStaffl^iiKis-a-* 

©»#©(Raje ^fT 3 «aje^a i . c ©<Kaj£*afc 

•fc*a«tt*K*^TMEa£#*«©3S»©S«Pi6 
J;**JlCiB*»c*^^T«fEK»^a*»^l/T«rEffl 

3e^««©*#*i»ES«p*»fc«jE-r*«»iii!iw^a 

)t $ ME& ttsg§ c «fc o ff 3 #a£^a t &m x. tc z. t s 
20 »«t-r*. 

[0006] cct, a»*#-r*a5£»««ttt, H 

*t«©A«»tt&£©a£*#*»'b*tr. Sflltf 

25 *EaiT*a«j:'5^x»¥afc«to^«r-rn«, ra^a, 

©aS»**T*r3Tt>«t^ «SB©H6# 

flg) . BiKwlfl. ft^©J^-& im*. 

30 7 #11) fc-^tftifetr. *SSflE©fi*«»t*«bX 
[0 0 0 7] #»j££fT'5IR©s6 

^nnwife&ftom-e>\z*imvtc&mg&t, r^©* 

40 J*¥8tl/Ttt. aJt»*«S««TS7 i -^l'. 

asT?«fflsn**w»tt, *a3£*aK«k**afe-c 

^ffl $ n^ff(E^m^i:|5l-©fc ©Tab fe«fc<, A 

{b. nxMi, /M!ffc:«©j«T?. ra— ©fe©<t-r*^ 

[0 0 0 8] Sfc, **W©»!Kaffi«tt, WEfiHS 

^a*^>Aj:< i t>n*K±©#-*spffttj6aE*ff 5 t <t 

so »E8di^a5&»mE«*3ST?#6n*:aje*©iH 



ftfflW- 8-291 53 



T?*o-CbJ:<. »«W;t=&7cWfc;frfl (WAtf. * 

[0 0 0 9] *5t. mrlB^ft 
*R*«. At fE#fiiJS^a k: J: « Mje^iHi t S tifc x tt* 
l6lK:iaSsr*Z«i*f6ltc»ofcS6liItt*'t'i£ > tUTMflB 

fcttSMUl * tf»*t t L T WE3a**a* » Wi $ -ft* AIM* 

[0 0 10] 

jBttajesfrs. ^©ir. a«»**©*»s«jE-r* 

s»««©*»©fiaij£*ffv». £©ffiaue^aK«fc* 
sueiB*k:*"^t>T«j)L#afcj:oa3e»*«»©*»© 
**£»fc*rrs«*S*UiU 3Sfcc:©*JMs&K: 

*^bT««St««©*»Sg»Wt*ips6»K:<lliE-r 

-£>„ 

[0 0 1 1] £©£:£>, fi"J^*f^©^#^^IET-£.fC 
te^T, «E#© <fc 5 C «}£# g »:WBR8ft@M©fltlfr 

iasns tifct, laws-rfc < t fcfflj£*t*«©e 
fetDmmizs-rzmffl (ajgai&QftM) Amman 
a, «*#a. *±r;is»iHw*afc«kt)eftWfc«iE 

j&tfrfctl -£»©-?. 9l3£*f*^©ffiBft*^E56tfT*D 
*U »««©«fi&0*Tsrffi£fc:0. <=>(:: J; DiuJfBBftfJ 
T^iifS 5**1-5. 
[0 0 12] <£ffite^a£4>&< tfcr^WSU:© 

t?» 6nfc«fiit©]SjSK:«t 0 il'J5t^»©^©*^ 

*»ar**«Rt-rntf. ««*©!Kffi©«je*faM&© 

[0013] set. *«i8©»«a3e«K, 3^j#^a 
*ftiaaii:<5ifEiEi«*£, s^¥as<ittTigiij$-a--2) 



[0 0 14] 

[**£0>J] £TF. *»9i©-5feiS«£H®K:as-2^T8ft 

wr*. Hi*ct?>*Bi2i'tt, *2u&mo>Bvtm&mi 

o***5*nx^*. Hl»4. 1 0 ©jffl««* 

05 #10AOfl8HT?ft!). I2tt, 1 0 A4S 

1 0 A©fOT£ff 5$iJffll^a5 0© 
«fig0-r«.5„ BIICSHT. f«110Olfi 
WlOAIS, ^-Xl li, CO^-Xl l±CYi 

*iSjfc»»s«Efc«Jt6nfcYttT— 2 1, £© 

10 Ylfii^— y;H 2±fCR^[6]CS»jiffiJC^ttetlfeR 

<Dmffi<Dm$>&M&.w\ziL&2nrz^7A 1 5 1, ci© 

15 1"^16i, ^©ZttX^^l 6 KXffctffa (fite* 

ft) ic»»eftfc»tt6n&«)£«W!2 oimTn 

•5. Ydf-^H2H d©Y$ft5"— !7\>H 2 

^-x i i±tc^$n^iWi 9cmoT^ii)Si± 
[0015] mm'r-zfivi 4©±t«, aij^^i 

1 8*©ii&a*^UTil«Sn*J:5K:a:oT^ 
25 5. -f-LT, H@T-^JH4t. i&gtJfcLJTflH^ 
WM^D-;? 1 8^©f&fti:t'«t 9, SJ^a^ 1 7 
S3tJ*-r*3E«r^a3 0)Wlli«SftTH«. 
[0 0 16] «£«»2 0B. Z$ftX^-f 3^1 6f'*tU 

30 lit 2 li, ^©XWiK»)SH2 1 tr*fLTX|fi^[S] 

(c^ifjaft(c^o^tte>nfciiteT-A2 2 iujtr 
— a 2 2©«gi5icB(0 mi-znfr-^Vcmzz.p'f ?x 
mm?) 2 3 £*t-£s«5s;©t££ijs§ 2 4 1 £<i*.t 

I.**. af£4R5tt2 0». JSIhIt— y;H 4±lC«g^tl 
35 fcSJJ£*MMfe 171^^7X23 SSSttiS-a-fcttJB* 

«^&*s? 1 «7-A2 2&xmijm\z&m2it%zt 

\Z&K). XM7X2 3 *fite*f^«1 1 7<z>m&m$iM 
Vt<DWa\Zftr>T±.T%ft\Z&&Zlt. ^©B#©X^-f 
7X2 3©&ftfi£&tHL. ^©g®}«^£ffii]5£*f#l#) 
40 1 7©d*|5»tt J ?»aiSaS**«jeTftr*J:'5C3&"3T 

[0 0 17] 8N£«R:*:ttl OACIi, £#^8 3 

otas«M»2 0i**js*iift$-&aK»^a4 0 3i«K 
l-tSeIhi^-^h 4*e*isjfcigiHi$-a-ssaEiHiffi«i4 

li, Ytt*|Bjt^-3fclgl)ilftK<&4>^tbTYtt5 : — 

y;n 2t:»LTR»r-7';n 3 £ Reraise SKjSit 

5 (O^O. TK^PSt^LTRtt^- yjH 3 £fStt£ 
50 i5KlbTie»a*a) Mii4 2 i, ^-XllC 
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5fc«*2 0K**bT. timmm* i\z£q ejjWzmm 
[0018] h2k:*^t. fww^asote, ate«g$t 

2 o *MflbT3W#a3 0 i:«k t)S»*nfcRt*tt 
!OlS*t«i 1 7 ©*»©<EaS3e&ff 5<K««*S 5 
1 t, «IS^S5 1 ^«fc*iBS«tS*lca-rJi»TjHS*|- 
^® l 7 ro§6»©as*36»K:»r*«as*wr**llc 
¥iS5 2t, H©«*^a5 2fcJ;S«JM8*fc*t** 
I»fg4 0 K«*«^*SloTB»¥Sl!4 0 *»f^ b 

tjbis**** 1 7 <Dgm*mmmm\zmiE-r2>m&mw 

fg5 3i, *«8F»tCtfjE*tlfciBlje»*« 1 7 ©JE* 
2 OfcJ:Otf5*S!3S*a5 4t*« 

[0 0 19] «te^S5 1 tt. ffi£«H«|2 0 

il^TXliligl(jSB2 1 {Cj;D^tH§§2 4 

2 3) *X«*ieiK»»S«*tt>bK:, IKi!j^a4 0 

oia»««i4 3K»<frftasoT*j*^a3 o*Ytt*iai 

[0 0 2 0] i*S¥e5 2B. 1gmfe¥8L5 1K.i:&& 
j£STft&ftfc«tefi©]Hj6K:<k 0 1 7 ©ft 

#ifiij?m{B5 -2 Atcct o*m*nfcaiii*ifii©ajiM6» 

[0 0 2 1] C©«fc5ft;**B60IJfC:i3UT«. jy.T©<fc 

5KLT«£#*W1 7©#tt«JJ££fT"5. 

Dy^l 8*©mASBfiJB^TH£*JJM&l 7£SSIhJ 

t— 4±i:tiL, ai£«K«2 o©ste«[Hrtfc 
mfett&yn 7^iR$^,j;3^Yfft^-^';n 2©&s 
©ajt&fri <«■*©«») . 

17©Jg««, H«JIM*£U HffitDmJjfiUZfe-otcmi 
J££ff 5fo©<h-r-5„ Cl©(£B^©«ffifC*JtiT. tea') 

5 1 »c«k 1 7 ©s6»©&«j££fT 

5. 03l:^1-J:5i:, <KWJ£¥a 5 1 rt» S © 

ipff«t^ (^gl-i) Sff'S. 
[0 0 2 2] d©*, #iS3SH~BIW©WBIJ4, -tft-e 

«j£aEH~HW©Y*i*iai©»»tt. ^nus^j-m. a 

H>W«I4 3 £»ftsbTi»£*MM& 1 7 £Y*fc£lS|fc#» 

$1±-5Ci(C«t 8-tHg§2 4SrXW^(o) 

fc'ltTlift < Y«D*[SIK t>»U ?ra&&!£flMft£#t<£ b 
Tfc^. ^I±J8I2 4^Y$ft^(«]tc^l/)$-li-SCl<hCJ:0 



HM*2 0©ZW*|p]©#» 1 5 tztt^-f y 

1 6iOfl»»ft) . £J:tf8l£«Ml2 

2 3 ©i?j«&B©t8:£«, teate^as 1 \z£<osmm 

05 KfT5«k5KbT"6>J:<. «j£*j»«fT3 «k O \Z Life «fc 

^. 

[0 0 2 3] «IS^S5 1 KU;S«IJ£I&*»::* 

^T«*#a 5 2 C J: oafeWft* 1 7 ©^^©** 
35»K»-T4R!6*J|tWr4. 14tlt «J5t^a5 
10 1 Ci-SaiJ^SSII©— 0>J#SS*lT^-S. 134 {-*5U 
T, feicS~H£«k-5&8!]j£ffi©IH,6T 1 , T2, T3 

(Ht»-^c«*) *»(E«*©«iB©a«»* 

4fel 7©SMfe5iai£*bT^*. fttil:#ffl*ttlffi 5 2 A 

tt, cn^OESTl, T2, T3©#Jffi& (XI, Y 
15 1, ZD , (X2, Y2, Z2) , (X3, Y3, Z 

3) fcjco. seta© (x, y, z> mznt^n^n 

[0 0 2 4] -E-LT, ©MgffigB5 2 BCiO. 
[6ji¥ajg&5 2 AT?*ffl3ft;fcSM*©2rlfl] (XYTiBftC 

|Sli:©Ki6*l|£ffl-r*. H Pm©«fcfria»::i&o 
fcfiil^SrfT^ fc©£bTl^-5©T. Sip^f-^tt-sai] 

3fe»*« i 7 ©«8»©*i^i»4. aij£#Gn?*«x*tofriS] 

25 <t— ScbT^S. 

[0025] mmmmm&5 3tc«fco. K^jf 

mmMA 1 SraifPbTjSEHI^— ^JH 4£0;£|6]f;:;felH] 
^•B-Tfflte*f*^l 7©fiM*©XY3FfflrtK*^*^lfiI 
30 SflEIEU ffifbtMM 2S*ffbTRtt^- :/;H 3 5; 
»»StT«S»«*l 7©»»©XY5pffiK^-r*iS 

Se.fCfi»)a«4 3 5iifLTYi7- ^ 

;p i 2 s Ytt#fafcfc*»»a-&TM£#*i|& not 

*&8!l£»K2 0OX^-f7X2 3©fiT©ffi«*fc:E 
35 Itr*. &*5. j6»«»*a5 3K:J:*ttliI««l4 1, 

«nfli«i4 2. *«kwa»««4 3©»fp©0mi, * 

[0 0 2 6] *»«»*a5 3^6«E3E^T« 

40 ^&sttfc*ate^a 5 4 tct o , Mfemm 2 0 
^M^x«ii±ii§2 4^xm^mz^m (3636) a-a-. s 
q*s6»t*nfc»s»*»i 7©*aje*ff-5. c© 

^ate^fr^frfefcoT, ai)g«i«2 0©ZW^|S] 

©#k, *3<ty;asii2 00x^^7x2 3©we 

45 B©K^«. «^fS5 1 K«fc*fijB!I«©»^ira« 
tc, *ate^a5 4t e fc0i»)M^fT^J;'5(cbT ! b«fc 
<, SI«#««ff5J;'5KbT>b«t«r». b*^b. RM«¥ 
a 5 HCJ:*«a^-ca)fe»««ll 7©^^ZEBt(cffi 
g$tlT^-S>©T. #Afb©^^>«l^#a5 4(C<fc 

50 oa»WKff5cii3j»»sb^. sfc. 
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7flWett&< , 4*E^7SWBLfcaj£#a»S©flM* 

[0 0 2 7] ei±fcJE^fcJ;-5&n«»tt©«|« 
)tft«ll7©M«l:*W. Hfeco^S^rS] (tt£: 

[6]) 0 5tCtt, H©»£©fi«€r©ttlB©ajj£ 

*MM&1 7 ©£»©-«#*£ tlTiJO, £©«£fclW 
J6LfcH3©«^4:|g«fc:. «l5£^a 5 1 S©»^ 
Kg^MfflS 2 4SXtt*(6]tSH(i$-a-TH*0=&>«r 

[0 0 2 8] *©«. |S|«{cLT{gfite#g5 1 KJ:5 
«Jfctt*C*-rJ^T«J|t^gl! 5 2 fc«fc B 1 7 
©£»©S*P36»K:*rr<&«i££»fflU 

5 3 \z ct o bm^s 4 o cote 0** 4 i , wrnmrn 4 

2 . ££zmitriM!4 3 **feixTfflj£*ttM& 1 7 ©s£ 

[0 0 2 9] £©£5&*^W:i<knte\ &©<k5& 

raito'S, ajje»*«i 7 ©*»©««£ 
-r-5Rss**mt-*«s#R5 2 1, «jM*»5 2 ict 

ttl 7 0*»*g»«fc«jE-r*MS»tt»*a5 3 MR 

tt"=>nT(^&©T\ JBJ5t*f«ti» 1 7©^*«EIE-rst 
£>fcoT. t£3f?©<fc 5 Kfflte#a*a*JBttfilJfe«©«» 
!yv5*«Mrr*&Kttfc<&S©-e, «He#©#M9£ 
H*TS« ^#Tfc<it>aj£*MMfci 7 

-So 

[0 0 3 0] fLT, Jffl^*C«fc4^»HISTtt^<, 

©tt«ifeJ&fciE*fcfT5 «*«©«£ *fr 

[0 0 3 1] Sfc, »gfS5 4KJ:ft*ai£-Cttffl 

r*affi«*2 0 (rh^ss 1 KU:*{Ea«-ct) 

[0 0 3 2] MfffS5 0ll SI^^5 1 

K:«fc0. = *©«■* ¥fTfc;feSEB~H*frlr». «S*a 

5 2 ©S^ftmUgB 5 2 ASCcfcO. .&jfe*H~HT» 

etifcateiiwig^cT 1 ~t 3 ctoa^tft 1 7 © 



[0 0 3 3] -tUT. *»IHfl*a5 3K«tOSIfP*n 

4 It, 5^g3 0£«ttT»ft£li;*»»*tfi4 2 
05 i. 3fcf#*R3 0£lt«ft&MSl^&l&IMMl4 3 tS« 

^fcifiJi:!S;^tH4©T, SlJg*t&<GS3l 7£<h*©<};5 

[0 0 3 4] ftis. *%H^ttMf3HSS0iJt'ES^$tl-5 : fo 
10 ©Ttt&<. *«W©l«JS3iriETfr 

tt, 1711X^^7X2 3 SSfMS-frT*** 

®IS 3 flU$©&M34ftlti«£ oTHft*. *fi'JS 
15 Kffl^*tta«*-4W*fi«£K:ffl^S*m«tt. d© 
J;5^fiK©^!±iSi('(!SS$n2)fc©Ttt^<, #J;t 
«, 3tt**©#»«iC»Hi»a:t-C*-3Tt>«J:^. 
[0 0 3 5] Sfc. WHB*M0!ITtt. <E«SJ£*It5 1 C 

20 S3nsti(5-ett&< < -*^-hTabn«ffi^©*^:t? 

*bT, #*¥fTttj£SET?**ii«t>;&:<. 38 
£ -T -5 <t 5 ( C *S L T t> <fc t, ». 
[0 0 3 6] WfE^SS^jTtt, 8l£*ttMftl 7 

25 «. Htt»tt©t>©£fco"CHfc*«. COAiftJBttK: 

is«*n**>©T?ttft:<. s-rat:. a«*#-r*«)t 

*iJfig-e#*J:-5K:^#ft7 lfcJ;B£i*m«. ft 
30 [0 0 3 7] 3-fc, a£#*<ft©aMltt. iWte**£0<J© 

*«, 07(c^-r«k5tc aftbfcn«»tt©affi»* 
#/7 4©jetfca3e*fToTt>«fcu. -ebx, ^©•t^^t 

35 Suit, a^ttiofi^j; viEmzffim<D&m 

[0 0 3 8] MieHSSCTTtt, «^fg5 1 

40 »S*AfcttffiT*»Cl3©{Ea«*ff 5«fc"5KbT"b± 
<- 0iJAtf, ffiBl7—7)i>l 4*9 OSffiHel^'tirT— o 

©^^x*isas : £fT5«t3(cuT : b s k<. ^-^-racii 
[0039] -tbT. mE^jswptt. mm^&4 0 

45 tt, ffi@^4 1 t. j§»;ffil«l4 2 t, ifi»j«$«4 3 k. 

n*t>©-c»i&<. s-ratc, ««»*»i7s*«3£ 

€rfT'5l^©S^^t«tSlCj*iE-C t ^n«<t^. 
«. M®mffi4 1 . «ffij«8fil4 2 , iS«j^«4 3 (CiD 
50 %-< m&fflW3i&5 3*^©SiJHM^C«t 0 Yir-^ 
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[0040] sfc. i»B*!ifi«Tja, m»^et4o\t, 

^-7. 1 1 C#bTS»3-ttTS3e*t*!» 1 7 £Sig§£ 05 & 
»fcflffir««JSfc£fc-3T^fc;fl«, 8!£ttMI2 0£^- 
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